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Director’'s Corner

Of great significance to
the MANPRINT Program :
is the initiation of staffing _ - %=

actions lo form a permanent M:"'.NPHINI Board of
Dhrectors to be Chaired by very high ranking Army
officials. This Board will follow the General Officer
Steering Committee that met over the last two years in
seeking to institutionalize high level support for the Pro-
gram.

On another topic, feedback from many altendees of
this year’s MANPRINT Sympasium confirmed our per-
ception that the program presented, the speakers and
the quality of their presentations, was a great success.
The Symposium was well attended. Therefore, we
are planning to meet again next vear,

Cin a personal level, L have decided 1o retire from civil-
ian service and to work in the private sector, T want to
thank all of you for helping me bring new life to the
MANPRINT Program. Dr. Boh Holz will serve as
Acting Director until LTG Ohle decides on a perma-
nent replacement.

Juck H. Hiller
Lhirector for Personnel Technologies
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The MANPRINT Quarterly will
now be availahle via our weh page
www manprind, aromy.mil, We will

no longer mail out paper copies unless you notify us
that you prefer to continue or that you do not have
access to the internet. Please indicate your prefer-

ence on the Reader’s Response page (page L1).

MANPRINT Directory

We are still updating the “MAN- /

£
PRINT Directory™ PO(C Listing™ to
include everyone’s Email address and fax number, IT
you need to update your information, please take the
time now to fax or Email your changes to:

Mrs. Peggy Simmons
simmomsiihgdaamy.mil
FAX:(T03)697-1283
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MANpower and PeRsonnel INTegration

The U. S. Army MANPRINT Program is online at www.manprint.army. mil.

The purpase of the MANPRINT web site is to increase awareness and application of the MAN-
PRINT program by providing a user friendly source of information about the MANPRINT
program.

The goal of the MANPRINT web site is to provide a world wide accessible site that,
within 6 - 10 mouse clicks provides an overview of the program, describes specific appli-
cations of the program and provides information on how to reach a subject malter expert.

The web site objectives are:

a. Orient the visitor to the program

b. Describe who the players are in the MANPRINT team and how they
work o support ICTs, IPTs and Testing

c. Provide immediately accessible information about who to contact for more informa-
tion about the program or a specific aspect of the program

d. Describe tangible benefits of the MANPRINT program
e. Provide MANPRINT reference material
f
g

. Provide MANPRINT job aids

. Describe MANPRINT training and provide the course schedule and contactinfor-
mation

h. Provide information about upcoming events
i. Provide a source for releasing MANPRINT news

We welcome your comments and have included a feedback mechanism at the
bottom of each page.
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Lhis puper describes some of the benefits and
analytical requirements of an inteprated plan
af manpower and personnel integration
(MANPRINT) t0ol modeling and system test-
ing in the context of an eperational evalua-
ffon of the XM9341 Nuclear, Biological,
Chemical Reconnaissance System (NBCRS)
conducted at Aherdeen Proving Ground un-
der significant constraints of time and bud-
et During extensive Initial Operational Test
and Kvedwetion (IOT&E) at Fr. Bliss, Texas,
the NBCRS with three-man crews demonstrat-
el anumber of serious performance and safety
deficiencies which were atiributed mainly to
exvessive crew workload and inadequacies in
work-space design. The Program Manager

some prediction of their utility could be esii-
mdted. The NBCRS Test Integration Working
Group supported by the U.S. Army Research
Laboratory (ARL) proposed a novel opera-
tivnal fest methodology that could be execurod
speedily, within budger, and allowed for a
comprehensive operational assessment of the
utility of system modifications. The proposed
test methodology specified an integrared
sirategy compased of work-space and rask
performance madeling to guide equipment
redesign and a carefully cowmterbalanced ex-
perimental design that permitted comparison
of crew performance on modified and stan-
dard NBCRS vehicles during simulated mis-
sions, The observed results provided good sup-

proposed le make system maodifications if

A Quick Response Approach to Assessing the Operational Per-
formance of the XM93A1 NBCRS Through the Use of MAN-
PRINT Modeling Tools' and Validation Testing

[How MANPRINT Affects Operational Performance/
Richard W, McMahon,

Human Rescarch and Engineering Directorate
1.5, Army Rescarch Laboratory

port for the adequacy of the model-guided redesign
of the NOCRS.

AMITAT Nezlear, im]'dﬂ.:.:.’ aad £ hemical

Background

The XMO93A | Nuclear, Rinlogical, Chemical Re-
connaissance System (NDCRS) is a steel-hulled, diesel-
powered, armored, amphibious, wheeled vehicle capable
of performing the reconnaissance roles of nuclear, bio-
Ingical and chemical (NBC) deleclion, warning, commu-
nication, and intellipence gathering. The vehicle can be
deployed independently or in conjunction with conven-
tional reconnaissance elements, The NBCRS has the ca-
pabilily to detect NBC contamination in the surrounding
covirpnment through the use of point and remote detec-
tors. ‘The NBCRS crew (originally four soldiers hut re-

duced to three in the M93A1 NBCRS) combines NIIC
contamination information with data from other on-board

sysiems (e.g. meteorological sensor and position mapping
syslem) inorder (o mansmit contarmination hazard intelli-
gence o the appropriate tactical operations center.

Six XM93A1%s will be authorized in each heavy
division, motorized division, and armored cavalry regiment
chemical company. Each Corps and theater NBC re-
conmnaissance company will be authorized 36 XM93 A1

Canfimned on page 4

'A Set of ARL (HRED) geownetric and lask analysis modeling tools used to evahuste the MANPRINT characteristics ol system,
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vehicles. In addition, each NBC TeronnAiSsance
team assigned Lo separalc maneuver hrigades ar
theater defense brigades will be authorized one
KM93AL.

The XM93A1 completed Pre-production
Qualification Testing (PPQT)and Initial Operational
Test and Evaluation (LOTELE) in FY94. Testingre-
culted in an evahuation of “not effective” and “notop-
erationally suitable” largely beeause ol'o perational
issues related o MANPRINT. The testing con-
cluded that a three-man crew could not aperale the
KM93A 1 because vehicle and workstation design
was not in accordance with appropriate guidance
related to sality and human engincering.

Approach

The Project Manager for NBC Diefense Sys-
tems, Operalivnal Evaluation Command, Army Ma-
ericl Systems Analysis Activity, C hemical School.
and the U8, Army Research Laboratory developed
acorrective action plan to adiress the problems iden-
fified during the test phase. ARL supported the pro-
gram witha (wo-phased modeling cifort aimed at
improving vehicle threg-man crew suitability and
workstation design. The first phase concentrated
on using a computer-aided dralling human figure
model 1o identify optimum positions for various
hardware components and Lo determine whether
the suilc aperator could monitor the MM detec-
tor displav and the agenl sampling wheels [rom
the rear workstation.

]_ARL Human Figurs Model of X0493A1 NBCRS I

“ The second phase used the ARL hardware
vs. manpower (HARDMAN) I model development
toal to model the operational mission task sequence
and the time required to perform a mission with the
current three-man erew version (XM 93A1) com-
pared to an XMI3AI with modified workstation.

L

Conttimeed from pape 3

The HARDMAN 11l modeling tool is a compuier-
based system (nine distingt modules) for assessing
soldier-system performance. For the MBCRS analy-
sis, the manpower system evaluation aid (MAN-
SEVAL) module was used to construct a system
mission model. The analyst begins the model con-
struction with a mission-level description and then
decomposes the mission into its various functions
and task performance elements. These tasks arc ar-
ranged in (he appropriate Sequences and tied to the
average and fastest performance time. By adding
or deleting task elements, ™w hat-il™ analyses of the
effect of task modificativns can be estimated by the
model. This is how the effects on performance ol
particular work-space redesign options in (he
NBCRS were estimated and a “best” configuration
was adopted by the materiel developer. The
HARDMAN ITT modeling estimated that the modi-
fied system could perform a route recnnnaissance
mission with a crew af three and do it 12% faster
than the existing system.

ARL HARDMAN 111 Tusk Netwurk Model u[Rnﬂ
Heconnaissance Mission
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The final phase of the corrective action
plan consisted of developing an operational
MANPRINT validation (OMV) [test] of the
modified NBCRS to test the ability of the three-
man crew to respond o challenges of the detec-
fion suite system (because of environmental re-
strictions, only calibration gas was used to
stimulate the system in place of chemical
simulant) while performing simulated route and
area reconmaissance missions over a preseribed
test course. The essential parameters that drove
the test planning were the lim ited availability of
redesigned systems and quali fied crews. the com-
pressed time schedule far testing, the need to
maximize the performance impact of system
modifications while minimizing the number of
redesigns, and the need to make a reasonably

Cantinue o page 5
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Contimued from poge 4 | Results

seeure asscssment of the redesign hased on a
modest number of trials and data points. The The OMYV test resulis demonstrated that the

test design atlempted Lo accommadate these can- | €T&W 5' performance mes of route and area mission
s:idemti-i?s by 1) employing a strict counterbal- tasks relevant to the redesign on the modified system
anced comparison that would permit a compari- | Yoo significantly faster (using the SAS General Lin-
son of each crew’s task performance on the rede- ear Model program) than when performed on the stan-
signed system and the standard TO'T&E system, 2) dard system. Thesc results -::n_n!.u'med the
data collection procedures ta record task compa- HARDMAN [II model estimates of improved pet-

nent performance Hmes, and 3) standardized sce- formance Fflﬂmd o m‘*‘“'!"ﬂﬁ?‘i redesign Efﬁ:’ﬂﬁ- To-
narios that would systemize the mission cvents tal event times for these tasks were measured to be

ACTOSS CrEWS, 10% 1o 33% faster (vanant ::fﬁ:ct_ only, with practice
offect across weeks subtracted) with the modificd sys-
lem compared with the standard system. The
equivalent lasks had nonsignificant dilferences be-
tween system Lype.

One NBCRS vehicle was configured with the
hardware changes/additions recommended by the
modeling cffort (modified system), which were de-
signed to address suitability {salety and task perfor-
mance) deficiencies related to operation of the l’ Predicted Roule ‘]

nl

NDBCRS by athree-man crew. The other system was Reconnaissance Mission
configured in the system desipn that was used during Performance Improveme
ihe TOT&E (standard system). Four threc-man crews

of NBCRS qualified soldiers were trained at It fﬂ_’_f = =
MeClellan, AL, and APG on both systems. Mine of T 40 '

the 12 crew members had previously participated as E 3

test playcrs in the JOT&E. The test consisted of two & o= - 2
NBCRS vehicles running the same 96-hour scenarios E 201 11+ — R
cach week on the same courses, These crews oper- " B — 1R TR =l
ated the modificd NBCRS and standard NBCRS on i l i
a balanced schedule over the 2 weeks, which pormit- -+ A

ted each crew eguivalent missions on both systems. Missioh Functions

Twa crews aperated the modified system for alter-
nating 12-hour periods each day, and two crews simi-

Jarly operated the standard system for altenating 12- 206
hour periods. At the start of the second week of ® 15U —
fest, the crews switched Lo the other systerm type. Eiec
In order fo maintain an approximation of the nor- k40
mal stress level ol a 96-hour scenario that speci- i
fics 18§ hours of mission time each 24 hours, crews = 1o
were kept awake, performing supervised activi- = ool
ries for an additional 6 hours each day following jg;
£

the completion of their 1 2-hour scenario. Each 12- e —
hour period, crews conducted two route missions,
one area mission, and an XM21 chemical standofl .
excursion as well as normal preventive mainie- Conclusion and Follow-up
nance checks and services.
The conceptofan integrated evaluation ap-

Operator task performance times, eT=w proachusing MANPRINT tool models and valida-
workload ratings and comments were collec ted to | tion testing described here seems appropriate when-
determine the adequacy and suitability of the hard- | everassessments concem Sysicm operational pet-
ware modilications. Health, safety hazards, radhu- | formance. The combination of task and work-s-
man factors enpineering (HTE) deficiencics were | pace modeling combined with an appropriately
examined to determine if additional hardware | controlled test design increases the value ofeach
changes/modifications were required.

Cortirmed an page &
L =2
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Continnesd from poge 5

data point by reducing noise. Test budgets are ollen
dircetly affected by the number of data points needed
to make an assessment. [n addition, the increased
analytical resolution of these designs permits more
reliable and documentable post hoc and what-if
analyses inslead ol expensive re-testing.

A Milestone III in-process review lor the
XMI3A I NBCRS was conducted on 26 June 1995,
and the system was type classilied standard. The hu-
man figure model database will be used during the Block
1 integration ol tlechnalogical improvements to optimize
soldicr-system interaction and workstation design. Op-
crational data collected during the OMYV test were used
by ARL to update and accredit the [TARDMAN 111
model for furure use by the Operational Evaluation Com-
muand in planned NBCRS program block upgrades, On
26 July 1993, the Commander, Operational Testand
Evaluation Command (OPTEC) approved an accredi-
lation plan for the NBCRS modeling effort in support
of future operational testing. The plan covers the use of
the manpower-based system evaluation aid (MAN-
SEVAL) module of [TARDMAN 111, Version 5.0,
model in future evaluation of the NBCRS. Part IV,
section d (“Future Operational Test and Evaluation™)
ol'the NBCRS test and evaluation master plan (TEMP)
identifics the requirement for “an OPTEC accredited
madeling and simulation of critical task execution and
workload for those performance activities supporting
system-level mission essential functions to support ven-
fication and assessment of any impact™ [of furure
changes]. On 15 January 1998, an accreditation state-
ment for the HARDMAN TIT model of the NBCRS
was approved by the Commander O TEC.

MANPRINT Inclusion in Army Acquisi-
tion Source Selection Process

Reprinied with permission from the OASA(RDA)
Bulletin, Seplember 15, 1998, issue.

The Army Acquisition Executive, Mr. Paul I
Hoeper, signed the above subject on Angust 21, 1993,

References:  a. Memorandum, Army Acquisi-
tion Executive, Uctober 7, 1997, subject: Man-
power and Personnel Integration (MANPRINT)
Policy. b.U.S. Army Audit Agency Report, Tn-
corporating MANPRINT into Weapon Systems
Development, Report #AA 97-205, June 10, 1997,
¢. Minutes of Manpower and Personnel Integration
(MANPRINT) General Officer Steering Commit-
tee (GOSC) Meeting of September 29, 1997,

The purpose of this memaorandum is o voice
my strong support for the MANPRINT Program
and to increase vour awareness ol the need to
make MANPRINT considerations an explicit part
of the source selection planning and implementation
processes. MANPRINT is a key factor in hoth
total cast of awnership/life cycle costand integrated
soldier machine system performance.

Efteetive this date, all required and appropriate
MANPRINT requirements and opportunitics will
he evaluated and considered in the best value frade-
off analyses associated with source selection for ac-
quisition of all Army systems. Solicitations shall re-
quire offerors to respond to all pertinent MAN-
PRINT considerations in the Statement ol Work
(SOW), which shall reflect requirements from the
Operational Requirements Documents (ORD)YMis-
sion Needs Statement (MNS) (and possibly en-
hanced through market research and/or IPT contri-
butions). Important MANPRINT issues or oppor-
tunitics identified in paragraph 4 or 5 of an ORD
shall be addressed and evaluated as specific, stand-
alone functional requirements in the SOW,

The referenced memorandum (Ref . a) from the
Army Acquisition Execulive directs that MAN-
PRINT be considered in all Army acquisition pro-
grams, This directive was issued in response to the
referenced Army Audit Report (Ref. b)and the find-
ings ol the MANPRINT General Officer Steering
Committee (Ref’ ¢). T'he referenced minulcs alzo
emphasize MANPRINT compliance considerations

Crretfinnnd on pogs 7
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Coatnyed from poge 6
and opportunitics in the source selection process for Ammy syslems.

Program managers have a respunsibility to address Human-Sysiem integration (MANPRINT inthe U5,
Army) as an essential part of the overall system design and acquisition process. These requirements arc
stated in Dol Regulation 500.2-R. AR 602-2, MANPRINT inthe Materiel Acquisition Process; and Army
PAM 70-3, Army Acquisition Procedures.

I expect your full cooperation in ensuring that MANPRI NT is an integrul part of the materiel develop-
ment and acquisition/source selection processes. Our soldiers expect and deserve the safesl and most
efficient and user-optimized systems and equipment that we can provide. lexpectno less for our primary
customers.

MANPRINT and FORCE XXI

Licwtenant Colonel David Dean, MANPRINT Staff Officer, Personnel Technologies Directorate,
ODCSPER, assigned to the Force XXI Digital Force Couordination Cell, Fort Hood, Texas

The fielding of the lirst digital division (FDD) at Ft. Hood presents a largel rich environment lor
monitoring the seven domains of MANPRINT. These are exciting times at Ft. Hoad as we work
through the challenges of fielding the first digital division in the year 2000 and continue forward to
field the Army's first digital corps in 2004. As wonderful as the technology i5 that will cnable the
FDD, it has already demonstrated that it will most likely not diminish, but rather increase the Army's
need for the quality soldicrs that now serve. Manpower, Personnel and Training issues and concerns
are becoming more defined as the fielding of equipment and the reorganization under a new MTOE
occurs in the Fourth Infantry Division (41D).

Overcoming the technical challenge and the struggle to meet timelines ereates MANPRINT con-
cerns, despite a sincere belief by virtually everyone involved that the finished product should be as

« soldier friendly as possible. Unfortunately, in more than a [ow instances, this has nol been the result
for prototype and new systems. BG Honore, Assistant Division Cammander (Supply), First Cavalry
Division, recently was critical of the fielding process and the difficulties soldiers arc cxperiencing
with their new equipment. This was further highlighted during a recent MIAZ2 User’s Jury [ attended.
With a smaller loree under stiff manpower constraints and with the increased complexity that digitiza-
tion brings, MANPRINT maves from useful to critical. MANPRINT must be a strong and constant
consideration in developing and fielding Force XX if we are to achieve the operational and lethality
ooals defined.

With this as a concem, the Army’s Director for MANPRINT made the decision to permanently staflona
member of the PERTEC Staff at Fr. Hood. Texas to ensure MANPRINT involvement in Force XXI.
The officer assigned was to be positioned at the Experimental Force Coordination Cell (ECC), now
known as the Digital Force Coordination Cell (DFCC). LTC Jerry Payne moved into this assignment
in 1996. 1 replaced him in March 1998 after he was sclected ta be the Program Manager for Common
Hardware/Software at Ft. Monmouth, NJ. T came to the job with virtually no acquisition expericnce
but a strong backeround in operational units and training soldiers. 1 have heen impressed with the

Comitmaed on page 8
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99-706
99-001
£9-702
99-703
99-704
99-002
99-705

89-703
99-706
99-707
99-704
99-708
99-705
99-709

FY 99 MANPRINT Training Schedule

START DATE

02 Feb 99
22 Feb 99
13 Apr 99
04 May 99
13 Jul 99

09 Aug 99
21 Sep 99

MANPRINT ACTION OFFICER COQURSE (MAQC)

END DATE

11 Feb 99
04 Mar 99
22 Apr 99
13 May 99
22 Jul 99

19 Aug 99
30 Sep 99

LOCATION

I luntsville (AMCOM), AL
FtLee, VA

FL Belvoir, VA

Ft Huachuca, AZ

Ft l.eonard Wood, MO
FtLee, VA

Ft Gordon, GA

STARTDATE

01 Dec 98
08 Dec 98
09 Mar 99
23 Mar 99
25 May 99
08 Jun 99

22 Jun 99

03 Aug 99

ENDDATE

04 Dec 98
11 Dec 98
12 Mar 99
26 Mar 99
28 May 99
L1 Jun 99

25Jun 99

06 Aug 99

COURSE (MAC)

LOCATION

Ft Huachuca, AZ

['t Belvoir, VA

FtEustis. VA

Huntsville (AMCOM), AL
Ft Gordon, GA

Natick, MA

Rock Island, IL

Warren, M|

(POC: Mr. Jan Dykhuis, COM (703) 325-3239, DSN 221-3239)
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scope and complexity of Force XXI and the
MANPRINT issues associated with it.

[*ve discovered as soon as vou make it known
at I't. Ilood that you're assigned to HQDA,
ODCSPER, you'll be deluged with personnel prob-
lems (including solicilation (o assist in obtaining an
assignment W Hawaii). Working with Foree XXI,
PERSCOM, and DUSPER on the many develop-
ing manpower, personnel and raining issues is a large
part af my jah, simply because it presents such an
irportant requirement for the success of TForee XXI.
If a soldier slot 1s not filled, or a soldier assigned
15 unable to meet the skills required in his as-
signment, or training is nol adeyuale W prepare
or sustain the skill required, mission readiness
will not be achieved — regardless of how so-
phisticated and capable the equipment 1s.

FEdueating my associates on MANPRINT isan
equally important aspect of my assignment. This
15 an ongoing process because of the rapid tum-
over of key personnel internal to the DFCC and
within Force XX in general. [ am [amiliar with
what the armor soldier deals with in his profes-
sional life, and can project how a certain piece
of equipment will interface with that soldier deep
into a Combal Training Center (CTC) rotation.
It is much more difficult to visualize whal cecurs
in Combat Service Support or Field Artillery.
Fartunately, there is an existing wealth of exper-
tise in all hattlefield operating systems that. en-
listed to be watchful for MANPERINT issues. is
areatly beneficial for Force X1, My other du-
ties include but are not limiled to:

e Assist in the development of on-site MAN-
FRINT syslem assessments.

s Work with user persunnel and Program Managers
to develop potential allernatives to critical system
interface issues.

* Represent the MANPRINT Community at System
User Juries conducted by the material developer com-
ity

Continued from page 7

» Represent the DFCC, Il Corps and DCSPER by par-
ticipation in Integrated Product Teams, Joint Working
Groups. and Integrated Concept teams as a subject matter
expert for MANPRINT or locator for experts in the
MANPRINT domains.

*  Review system acquisition support documents for
MANPRINT issues.

» Observe and analvze human [actors interface issues
with respect to fielding of Farce XXT programs (Iielding
Priority 1&2) and make recommendations relative Lo
syslemeuser interface issues, manning structure and per-
sonncl readiness impact, system traiming requirements,
and other lnunan factors.

MANPRINT has and will continue to benefit the |
Farce XXT development process. Although some-
what steam rolled at first, I'm enthusiastic about par-
ticipating in Foree XX1, Let me also add that T wel-
come Lhe opportunity to be of assistance to any
MANPRINT Quarterly readers in their MANPRINT
or other activities related to Force XXI.

LTC Dean can be contacted at the DFCC, Bldg. 453,
FL Hood:

Phone:

DSN 366-6930

Comm (254) 286-6939

Fax DSN 737-9873 or (254) 287-9873

E-mail:
DEANDE@hood-emh 2. army.mil

Address:

HQS I Corps and Ft. Hoad
ATIN: AFZF-DFCC (T1.TC Dean)
Dipital Force Coordination Cell
Fort Hood, TX 76544-5200

Summer/Fall 1998
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